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ABSTRACT 

We summarize recent progress in our infrared (IR) spectral radiance metrology effort. In support of customer blackbody 
characterization, a realization of the spectral radiance scale has been undertaken in the temperature range of 232 °C to 
962 °C and spectral range of 2.5 µm to 20 µm. We discuss the scale realization process that includes the use of Sn, Zn, 
Al and Ag fixed-point blackbodies (BB), as well as the transfer of the spectral radiance scale to transfer standard BBs 
based on water, Cs and Na heat pipes. Further we discuss the procedures for customer source calibration with several 
examples of the spectral radiance and emissivity measurements of secondary standard BB sources. For one of the BBs, 
a substantial deviation of emissivity values from the manufacturer specifications was found. Further plans include 
expansion of the adopted methodology for temperatures down to 15 °C and building a dedicated facility for spectral 
characterization of IR radiation sources. 
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1.  INTRODUCTION  
 
NIST has well established measurements of spectral radiance in the spectral range below 2.5 µm.1 But many 
applications critically depend on spectral radiance of calibration sources in the 3 µm to 5 µm and 8 µm to 14 µm ranges, 
which until now has not been supported by NIST. Several recent papers have demonstrated that Fourier Transform (FT) 
spectrometers can perform BB radiation measurements with high accuracy2. To study possible approaches, as well as 
meet particular needs of one of our customers, we used capabilities of a recently constructed facility for direct 
measurements of spectral directional emissivity of materials3 for spectral characterization of BB sources.  

 
 

2. INFRARED SPECTRAL RADIANCE SCALE REALIZATION APPROACH AND 
EXPERIMENTAL SETUP 

Our approach, illustrated in Fig. 1 below, is quite common for spectral radiance realization for higher temperatures and 
the associated visible and near-IR spectral range. The spectral radiance scale is derived from a set of fixed-point BBs, 
the design and characterization of which were our first tasks. Secondly, we developed transfer standard pyrometers to 
maintain and interpolate the temperature scale at particular wavelengths. Thirdly, we constructed a spectral comparator 
consisting of a spectrometer and fore-optics for spectral scale transfer. Finally, we built and characterized a set of 
variable temperature blackbodies to maintain the radiance scale and interpolate it over the temperature range, as well as 
provide convenience of use of relatively large and uniform source not requiring neutral gas purge.  
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